Background: Clusterin (70-80 kDa; synonym ApoJ) is a stress-associated cytoprotective glycoprotein involved in many physiological and pathophysiological processes and it is up-regulated by various apoptotic triggers in many cancers and neurodegenerative diseases.
INTRODUCTION
In the Czech Republic, cancer patients are sent to spas for further complex treatment after basic therapy (surgery, actiontherapy, chemotherapy). The term "complex" means that the public health insurance pays for both the spa the treatment itself and accommodation and food. The recommendation to go to the spa is made by an oncologist. The basic complex spa therapy of oncologic patients lasted in this case 3 weeks and the patients underwent 18-21 treatment procedures per week. The typical treatment programme in Luhacovice Spa consists of carbonated baths (3 times per week), conventional massage (3 times per week), water gymnastic (approx. 3 times per week) and other therapeutic procedures. The individual plan is prescribed by a spa physician on the basis of incoming physical examination, the physician takes into account both the basic diagnosis and other health problems as well as current health status. When clinically examined at the end of spa therapy, the patients showed an improvement both in mental and physical condition (joint mobility, cardio-pulmonary fitness, scar tissue release, etc.).
In recent years there has been increased demand for evidence-based medicine. This presents a problem for spa therapy owing to its complex nature as physical factors play an important role as do psychological issues. We seek a parameter that could be an index of complex spa therapy.
Clusterin (70-80 kDa; synonym ApoJ) is a stress-associated cytoprotective glycoprotein involved in a number of physiological and pathophysiological processes. This is up-regulated by various apoptotic triggers common to many cancers and neurodegenerative diseases. Two clusterin forms exist: the first (secretory, exogenous) occurs in biological fluids; the second form (endogenous) is contained in the cytoplasm and nucleus
preclusterin; the final molecule acts as a strong stimulator of apoptosis 2, 3, 5 . Clusterin effects can be summarized as follows: secretory clusterin acts as a cytoprotective extracellular chaperon and its expression and synthesis are increased in individuals suffering from various forms of stress and especially in patients with malignant tumors [1] [2] [3] [4] [5] . Extracellular clusterin plays a number of roles, e.g. in the production of amyloid in Alzheimer's disease, binding abnormal prions, "heat shock proteins" and reduced degradation of many components of the extracellular matrix. Clusterin is also involved in immune regulation, lipid transport, sperm maturation and protection of cell membranes 5 . The results of experimental studies indicate the pathophysiologic importance of clusterin particularly in the pathogenesis of glomerulonephritis, polycystic kidneys, renal tubular diseases, neurodegenerative disorders, atherosclerosis, myocardial infarction and malignant tumors [5] [6] . As the data are still sporadic and often contradictory, the aim of the present pilot study was to determine the changes in clusterin serum concentrations in oncologic patients who underwent a 3 week spa therapy.
METHODS
Thirty-one patients were initially selected for the research. They were sent to Luhacovice Spa after cancer diagnosis, only one (No.26) had bronchial asthma as her main diagnosis (J45.9) but she was treated for pharynx carcinoma 18 months prior to the spa treatment.
The laboratory examination was done at the beginning (the 2nd or 3rd day) and at the end (the 18th or 19th day) of spa stay. Serum clusterin was determined by enzyme-linked immunosorbent assays (ELISA, Biovendor Research&Development, Modrice, Czech Republic). Patients were acquainted with the aim of study. Twentysix patients (4 men and 22 women) gave blood samples and were selected into the final study group ( Table 1) . The basic anthropometric data (high, weight, BMI and fat % by impedance measurement) were measured in the course of incoming physical examination.
A one-way ANOVA for repeated measurement and post-hoc Fishers's LSD test were used as parametric tests, the sign test and Mann-Whitney test were used as nonparametric tests. Explanation: A I(II)-sample I(II) of group A, B I(II) -sample I(II) of group B, for other see Tables 1 and 2   Table 4 . Changes in clusterin concentration (kU/l) in Group A and B. 
RESULTS
The Table 1 provides basal characterization of study group.
The clusterin serum concentration was increased in 16 patients (62 %) and was decreased in 10 patients (38 %). Fig. 1 shows distinct difference between increasing clusterin concentration in group A at the end of spa stay (i. e. sample two minus sample one) and decreasing concentration in group B).
The changes were very small ( Table 2 , Fig. 1 ) and hence the significance was not set. Neither of the groups divided according to diagnosis, gender or age, height, weight, BMI or fat percent showed significant differences in changes of clusterin serum concentration.
When divided into group A (patients incoming within 12 months after basic therapy) and group B (incoming later), the clusterin concentration in group A increased in 11 patients (73 %) and decreased in 4 (27 %), in group B the concentration increased in 5 (45 %) and decreased in 6 (55 %). however the non-parametric sign test was non-significant. Table 3 shows a positive value of average change between the second and the first sample in group A and Table 4 shows significantly higher clusterin concentration at the end of spa treatment in the group A, when ANOVA test for repeated measurement and post-hoc Fishers's LSD test was used.
DISCUSSION
Balneological procedures cause a particular physical response that increases self-defence factors of the body but this is induced in a very friendly and pleasant way. The higher stress level expresses itself probably as increase in clusterin serum concentration.
We noticed the clusterin concentration increased in patients who came to spa within 12 months after the end of basic treatment for malignant tumor. The differences were non-significant when the non-parametric test was used, only the parametric test was significant and showed a clear trend but the data had a non-parametric distribution in fact. Clusterin concentration in patients with longer than 12 months interval had a decreasing trend, however it was non-significant according to the non-parametric test as well as in the parametric test. One possible explanation is that the "early" patients had a more static way of life that was changed by the affirmative stress of the spa. The "later" patients had a more dynamic life style so that the complex spa treatment had a more soothing effect. This explanation is only a speculation due to small and non-consistent group observed in this pilot study.
In conclusion, the results are promising. It seems that early-initialised spa therapy is beneficial regarding the increased clusterin serum concentration that can by caused by affirmative stress as effect of balneotherapy. Later initialised spa therapy has a more soothing effect but the sample was very small and further research is warranted.
